- 


14, 1943 


| AUG 111943 | 
laresp a S OU rn a : 
43. peel -  ZLIGHT - HEAT - POWER - BY-PRODUCTS 
a0 die LONDON, JULY 21, 1943. i a 


as to directig 
Registered as.a Newspaper. 


urrent ValyeMapl. 242. 95th Year. 


cr preservatig 


. a seats: Tet eee Se SNe CaS 
SF ehaeee Bart Rh, de ie SO ee he Ay POE 
: Ls bs Met enake MS Sas: - 
1 July 19, 3 
arge demané 
is 44d, yy 
ote oil: Speg 
ravity, 74d, 
hydrogenatig 
orks in bul 
at 3s. 64,4 
ced, accordin 
rd. to 7d, ne 
ic prices def 
d., and 90/1 
Is. 104 
ridine: 90/If . 
Ss. per gallogm Sax TO THE GA 


s INDU TRY. 


centl emen » 
elding betweg 


per-Mare con 
stock in kg 
103-106 an 


ccurred during sps) 


/9—20/9 | +-[ 
S5O—i55 | +Iim 
/6—21/6 | +-[4 
/9—20/9 | --| 
NGE 

6—140 | +42 


(GH) LTD. 
rgh 8. TIN 
th. London: 


rs 
TY METERS 

Slots con- 
nny. 


——$—$$<$<<—_——— 


NES LTD. 
a. T/N East 
n. 


ctly Balanced 
Machines. 


reet, Birming- 


NOKE OVEN 
RS. CON- 
ERS. 





Gas Journat, July 21, 19 


SISSON STEAM ENGINES 


HICH SPEED 
TOTALLY ENCLOSED 


MECHANICAL R 
LUBRICATION 


SPEED ADJUSTMENT 
CEAR 


DUST EXCLUDING 
FITTINGS (if required) 


FOR LONG PERIOD CONTINUOUS RUNNING 


FOR DRIVING— 
DYNAMOS 
FANS 
PUMPS 
ELEVATORS 
WINCHES, ETc. 
BY DIRECT COUPLING, 


CHAIN, BELT or CEAR 


EXCEPTIONALLY LOW “sui 
STEAM CONSUMPTION & - e1eeeN. PATENT td 
ose dnote AUTOMATIC CONTROL Bats 
LOADS OBTAINED BY Seas eae nt British 
wis wie pct nara COMBINED WITH 
AUTOMATIC CRANK- 


ELEVATOR AND _— 
SHAFT COVERNOR WINCH ENGINES Chemic 


Pater 


SISSON ENGINE DIRECT COUPLED TO FAN FOR SPENCER-BONECOURT WASTE Clough 
HEAT .BOILER Cowan, 


W. SISSON & Co. Ltd., 
GLOUCESTER, ENGLAND. 


Dempst 


Telephones : 


. Telegrams : 
2295 & 6 Gloucester 


“Sisson, Gloucester” 


Rateau 
Turbo 
| Gas 
4 Boosters 


Fig. 864. 


Rateau Turbo Booster, 
two-stage, to pass 
750,000 cubic feet of 
gas per hour against 
35 inches pressure 
difference, running 2 
2,500 r.p.m., driven by 
a Vertical Gas Engine 
through Texropes. 


One of two sets 
supplied to The Ga 
Light & Coke Co. 


THE BRYAN DONKIN COMPANY, LTD. 


Gas Works Plant Engineers, CHESTERFIELD 


MEMBERS OF THE SOCIETY OF BRITISH GAS INDUSTRIES 









L, July 21, 1 














July 21, 1943 GAS JOURNAL 69 


CONTENTS 


Obituary . ; : , p . 72); The Design of Distribution Systems to 
EDITORIAL NOTES Supply Post-War Development: By 

Designer and Operator ; : eh, Letter to the Editor . : , i he H. J. Escreet, B.Sc.(Eng.), M.Inst.C.E. 73 
. Industrial Gas C ions. By Ed d 

Siphor Removal =. ws Diy ww CwSCwSC.:SCi«;:SCtC | entra G@onversions, ByEdemnd 


A Tribute to the Director . , Pay 7 ; ‘Ss 


Gas Products Prices . ; ‘ ee 
Personal. : : , : . 72, National Gas ‘Council. F , 72 Stocks and Shares ; . : ae 


THIS WEEK’S ADVERTISERS 


PAGE PAGE 


Alder & Mackay, Ltd. --- 87 Gas Meter Co., Ltd. .. CoverIV Peckett & S Ltd. , 8 Whi & E 
Allen, Alfred, & Son, Ltd.  -.. $8 Gas Purification and Chemical Co., Peebles & Co., ‘Lid. ee aa 


British Gas Federation 









B, ETC. 
JPLING, 
wr GEAR 


























Ames Crosta Mills & Co., Ltd. ... 83 PR. ak = ee tae as 4 es Sg pS ering Engineers), Wilkes, A. H., & Co. as ‘io Va 
3 } ib ee 4S 4 a: 
Bale & Church, Ltd. mis oe ag Bros. Ltd. ER ae 9 | Willey & Co., Ltd. “ 64 
TENT Balfour, Henry, & Co., ot eae S7 zlover, Thos., & Co., Ltd. naa 70 Radiation, Ltd... x 80. 8 Wilson, George, Gas Meters, Ltd. Cunt 
nag Blakeley, Firth, Sons & Co., Ltd. 87 Grant & West, Ltd.” ... =. 88 Reavel & Co., Ltd. .. ’ §§ ‘Woodall-Duckham Co... ... 75 
ritis| r ose Ss. “as Tes pe 0 5 
British Vacuum Cleaner & En. : usse: & Sons, Ltd. a Wright, Alex., & Co., Ltd. <a 
N BE iakoring Cece Lak. % 64 Harrisons (London), Ltd.... es ae J s 
og & Wate. Ltd: "Cover IV | Holmes, W. C., & Co., Ltd. ... Sr Sisson, W., & Co., Ltd. ... Cover II 
WITH 7 "g Humphreys & Glasgow, Ltd. ... 68 | Spencer-Bonecourt, Ltd. ... ca oe a 
Brotherhood, Peter, Ltd. 69 Serach & Bessie, Baa 
» AND Browett, Lindley J. (1931), ‘Ltd. 79 Strachan enshaw, Ltd. wee 87 
Jenkins, W. J., & Co., Ltd. a & , +: eeaes ae) Trade Card 86 
GCINES Chemical Seay, a and Wilton’s ‘ rotter, Haines Corbett, Ltd. 88 rade Cards pe ets re 
Patent Furnace Co., Ltd. Re 7 = : 
Clough (CG ss a Ltd. ee. CoverIV Keith Blackman, Led. ... ~ & Underpressure Engineering Co., = 
Cowan, W. & B ..- Cover III Lek... ie ia ‘i aot ae 
Crane, Ltd. tee ote + $8 | Londex, Ltd. pas ae tn on 
Seamer, R.& Jn Lad. 61 Vale, Thos., & Sons, Ltd. sd 37 Appointments Wanted and Vacant 87, 88 
Dempster, Robert, & Sons, Ltd. 76, 87 | Main, R. & A., Ltd. ace 82 Walker, Crosweller & Co., Ltd.. S3 si Patents ios ee a nie Ce 
Donkin, Co., Ltd. (The Bryan) Cover II Menno Compressed Air Greasecup Walker, C. & W., Ltd. - & 
Diaphragm ‘and General Leather Co., Ltd. acs chien Walker, James, & Co., Ltd. — Plant, &c. ... oe a a 
Co., Ltd. ioe ots a eo Be — & Ci ai rex fog 88 Wellington Tube Works, Ltd. Cover IV 
Drakes, Ltd. da ae Pe Parkinson, rae Cie. was a 70 West’s Gas Improvement Co., Ltd. 84 Plant, &c., For Sale and Wanted 88 








‘The « Journal ” and «ce Salesman. 4 office is at 51, Hi h Street, Esher, Surre 
Communications addressed to Bolt Court have to be forwarded, and this causes delay 


BROTHERHOOD 
TEAM TURBINES FOR GASWORKS 


Our Turbines, made for all powers up to 15,000 B.H.P. and for all 
conditions of service, are installed for driving Exhausters,. 
Boosters, and Generators in many Gas Works, including :— 


The Gas Light & Coke Co., South Suburban Gas Co., 

Wandsworth & District Gas Co., and in Woks of 
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EDITORIAL NOTES 


DESIGNER AND OPERATOR 


F we interpret him aright, the opinion of Mr. A. G. Grant 
Jlexoressed in his Institution Paper on the design and perfor- 

mance of gas-works plant is that chemical engineering, an 
analytical study of relatively recent growth, must play in the 
future a bigger part in gas manufacture. We think he is right. 
It is, in fact, for this reason that we have welcomed the estab- 
lishment at Leeds University of a degree course in chemical 
engineering. We understand that as yet few students have 
come forward to undergo this somewhat lengthy and arduous 
training. However, the times are hardly propitious for a heavy 
entry of students in a comparatively new field—new as far as 
Leeds, at any rate, is concerned. Wartime conditions in no 
way damp our belief in the potential value of such a training. 
It seems to us that our Industry needs the engineer, the chemist, 
and the chemical engineer, and we are not at the moment 
prepared to assess their relative importance, though obviously 
co-operation between all three is necessary. We are sure, 
however, that in the past ‘‘gas engineer” has connoted the 
works man, the “gas manufacturer,” to the detriment of 
the distribution side of the Industry’s activities. We have seen the 
building of excellent gas-works to supply very poor distribution 
systems, legacies of the past, of course, but not justifying their 
existence on that score, and ruining in part efficient works 
procedure. We must somehow or other change this lack of 
balance post-war and we might to advantage consider now how 
we are going to redress the balance. 

Mr. Grant did, en passant, touch upon the distribution aspect, 
but his main theme was manufacture of gas, with the emphasis 
on the scientific manner of approach. He said without ado 
that, with notable exceptions, the main contribution in the 
advance from empirical to scientific understanding of plant 
design in the Gas Industry has been made by the supplier of 
plant—the contractor. And he went so far as to add that this 
contribution has not always been appreciated by gas engineers. 
His argument was that the user of the plant must take a more 
critical interest in its performance, must try to understand the 
theory and basis of its design rather than be content to ensure 
that the plant is carrying out the duty required of it, or, in other 
words, fulfilling the makers’ guarantees. In brief gas plant 
operators, from chief engineer downwards, ought to have a 
wider understanding of plant design—such understanding as 
“will encourage enterprise and development on the part of the 
contractors and will discourage the selection of plant the only 
virtue of which is its low first cost,”’ the aim being the attainment 
and maintenance of the highest standards. 

We hardly think that the Author meant his comments to be 
an indictment of the operators of plants supplied with an opera- 
tional book of words, as it were, by the contractors and followed 
up by contractors’ service. We suggest that Mr. Grant would 
readily admit that times without number since the last war 
progressive contractors, realizing the value of collaboration, 
have had cause to thank operators of their plant for modifica- 
tions and improvement in design, advances brought about only 
by careful thought and critical analysis on the part of the gas 
engineer or the gas chemist or the chemical engineer (who may 
have developed into a chemical engineer by plant experience 
rather than by university lecture theatre). Numerous instances 
spring to our mind where the operator, far from being spoon-fed 
by the contractor, the designer of plant, has heartily disagreed 
with the contractor on some points—disagreed in the spirit of 
co-operation—to mutual advantage. And we are led away 
from pessimism regarding apathy in the future of the operators 
of plant by the infusion of trained critical—and youthful— 
minds in the Industry. Our work takes us about the country 
a good deal. We are sometimes discouraged by signs of apathy, 


§§ 


but more often nowadays we are encouraged when we think of 
the likely influence of this infusion of trained young minds—an 
infusion which, of course, in quality and amount is in direct 
proportion to the remuneration offered. That is another 
subject and we do not intend to pursue it here, though it is 
thoroughly relevant to Mr. Grant’s Paper. For in the expansion 
which it is hoped will follow the war there will be an increasing 
need for modified designs of plant and new distribution systems 
which will call for scientific training, scientific experience, 
scientific approach, and: adequate remuneration. 


SULPHUR REMOVAL 


LETTER which we are glad to publish in our correspon- 
dence columns to-day makes us think that the purport of 
our recent comments on the very important subject of 

sulphur removal from town gas has been misunderstood in 
some quarters. Perhaps we did not make our meaning clear. 
Our editorial in the “JOURNAL” of July 7 has been described as 
an unwarranted castigation of the Gas Industry, and the argu- 
ment has in effect been advanced that whereas we had suggested 
that gas undertakings in general had exhibited a remarkably 
small measure of enthusiasm in tackling the problem of sulphur 
removal between the years 1933 and 1939, the truth is that gas 
undertakings were all agog about the matter, but that they were 
somehow or other frustrated in their keen desire to remove 
sulphur by lack of knowledge and lack of plant. 

We will endeavour to make our meaning clearer. With all 
that has been said, written, explained, and advised on the 
question during the past ten years, we found it rather dishearten- 
ing to hear the suggestion made in open meeting recently that 
sulphur removal is an unnecessary refinement not worth the 
expense involved—even to a limit of 10 grains or thereabouts 
per 100 cu.ft.—and that plant of the type for its removal to 
3 or 4 grains is either a mystery or is in a not far advanced 
experimental stage. We ourselves had accepted that the 
experimental stage had in fact been well passed, and that there 
was no technical reason why any progressive gas undertaking 
with competent staff should not install the process, even if the 
plant did need understanding, and perhaps a measure of nursing. 
We fully realize, of course, the practical difficulties of installing 
new plant at the present stage; we appreciate that it hinges on 
the availability of steel, &c., for the purpose, and we are aware 
of what would appear at the present moment to be the thin 
prospect of obtaining the needful allocation. We know, too, 
that several gas undertakings would now be removing sulphur 
by the catalytic process if it were possible to install the plant, 
which, according to our knowledge, is a technical and commercial 
proposition, and not in any way a scientific mystery. To blame 
such undertakings which, through force majeure, cannot act in 
the matter would indeed be foolish and an unwarranted criticism. 

What has rather disturbed us is an attitude of mind which 
seems to have prevailed on the subject generally between the 
years 1933 and 1939, during which period more, we think, could 
have been “done about it.’ After all, in 1937, gas engineers 
were given full information of the oil-washing process as prac- 
tised and developed by the Gas Light & Coke Company from 
1927, but we do not think that all gas engineers were wildly 
enthusiastic as to the possibilities in usage of a gas containing 
10 grains of sulphur per 100 cu.ft.—let alone a gas having only 
4 grains. And we do feel that the Industry as a whole could 
well have tackled the problem with more serious intent. In 
saying this we do not forget those undertakings which did in 
fact translate good intention into practice, greatly to their own 
advantage and to that of their consumers, domestic and indus- 
trial, and helpful to the Gas Industry’s prestige. 
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A Tribute to the Director 


Although not professionally associated with coal treatment, Mr. 
W. H. J. Stevens, for nearly 40 years an Associate’ of the Junior 
Institution of Engineers, made the study of oil from coal his hobby, 
and when he died a year ago at the age of 87 he bequeathed a sum of 
money to the Institution to provide for the reading of a series of 
Papers concerned with the better utilization of coal for the production 
of oil, petrol, and other by-products. The Institution, of which Sir 
David Milne-Watson is now President, has asked Dr. J. G. King, 
Director of the Gas Research Board, to undertake all the arrangements 
for the Stevens Memorial Lectures, of which it is intended that one 
shall be delivered annually for the next five years, and Dr. King has 
himself promised to give the introductory Lecture on May 5, 1944, 
under the full title of “The Production of Oil from Coal—Lecture 1: 
The Development of the Tar Industry.”” The Junior Institution of 
Engineers—“‘junior” in title only, for it celebrates its diamond jubilee 
this year—numbers among its members a considerable number of gas 
engineers, and the new series of Lectures will therefore constitute a 
welcome addition to its transactions. At the same time it is a source 
of gratification to the Gas Industry that so soon after his appointment 
as Director, Dr. King should have been invited to arrange for a com- 
plete review of the important work which has been achieved in this 
direction. 


Personal 


Mr. H. Hit, for some years assistant to the Alliance and Dublin 
Consumers’ Gas Company, and son of Mr. Rowland Hill, for many 
years connected with the Bradford Road Works of the Manchester 
Gas Department, has been appointed Assistant Engineer and Manager 
to the Llanelly Gaslignt Company. 


Obituary 


The death occurred at Belfast on July 17 of Alderman Albert 
HopcEn, J.P., for several years Chairman of the Belfast Gas Com- 
mittee. He had been a member of the Belfast City Council for 
26 years. 


Letter to the Editor 


Sulphur Removal 


DEAR Sir,—Some discussion has taken place recently on the slow 
progress being made by gas undertakings in carrying out the recom- 
mendations of the Institution Report of the Committee of Enquiry on 
Sulphur Removal. Your Editorial in the “Gas JouRNAL” of July 7 
again refers to the matter, and you express bewilderment and astonish- 
ment at the hesitancy regarding sulphur removal shown by so many 
gas undertakings. Judging from my own experience I agree with Mr. 
C. R. Ingham that your Editorial comments on the subject are an 
unwarranted castigation of the Industry. 

We have for some years been distributing gas°at Middlesbrough 
with a sulphur content of 10 grains. The Institution Report was only 
published in October.last, and I immediately decided to prepare for 
the installation of a plant to bring the sulphur content down to the 
recommended 3 grains as soon as information was forthcoming that 
there was such a plant on the market; and in view of the Institution 
Report it was to be expected that considerable publicity would be 
given when the plant was available. 

In February last I happened to notice a brief reference tucked away 
in an advertisement in your columns of one of the gas plant manu- 
facturers referring to catalytic sulphur removal plants. I wrote this 
firm intimating that I was anxious to proceed with the installation 
of such a plant, and wished to go into full details. Their reply stated 
that some small units had been installed from which it appeared 
feasible to bring the sulphur content down to 4 grains, and that the 
experience gained on these small working units would be extremely 
valuable for dealing with the complete production of gas undertakings, 
when the convenient time arose. This is as far as I have been able to 
get, and it is not very helpful. In any case, even if a suitable plant did 
exist, it is extremely doubtful whether authority would be given to 
obtain materials for the erection of such a plant at the present time. 
Gas-Works, Middlesbrough. Yours faithfully, 

July 13, 1943. JOHN W. PALLISTER, 

Engineer and Manager. 


Diary 


July 27.—Gas Research Board: Patents 
Industry House, 12.30 p.m. 

July 27.—Gas Research Board : Council Meeting, Gas Industry House, 
2.30 p.m. 

July 29.—Association of Gas Corporations : 2 p.m., Finance Sub- 
Committee; 2.30 p.m., General Purposes Committee ; 
3.30 p.m., Council; 2, Chart Lane, Reigate. 

July 29.—Midland Junior Gas Association: Meeting in Birmingham, 
4.15 p.m. Paper by S. C. Bentley on “Design and 
Operation of a Gas Liquor Concentration Plant.” 


Sub-Committee, Gas 
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British Gas Federation 


The review and proposals of the Post-War Planning Committe 
have been embodied in a draft report, the object of which is to improy 
the service the Industry can render to the community, and to ensyr 
its development and expansion in the national interest. The numeroy 
and complex questions involved in the report have been remitted tg 
the Districts for their views. 

_ One of the major questions, however, arising out of these proposals 
is that regarding the future ownership and control of gas undertaking 
With the object of considering this issue, representatives of proprietor 
of gas undertakings were invited to a meeting which was held oy 
July 15 at the Central Hall, Westminster, and a large number of 
Chairmen of gas undertakings (municipal and company owned) o, 
their deputies, together with their chief officials, attended. After ful) 
discussion it was ultimately agreed that further time was required 
undertakings for consideration of the subject, and that thereafte 
another meeting should be called. 


National Gas Council 


A Meeting of the Central Executive Board of the National Ga 
Council was held on July 13 at Gas Industry House. Mr. Frank , 
Jones, M.Inst.C.E., M.I.Mech.E., J.P. (Vice-Chairman), presided, 
A letter was read from Sir David Milne-Watson, expressing his appre. 
ciation of the honour done him in electing him an Honorary Member 
of the Council. 

A report on the general coal position was received. The recom. 
mendations of the Coal Committee of the Conjoint Conference of 
Public Utility Associations made at a méeting on June 22 and adopted 
by the Council of the Conference at a subsequent meeting had been 
circulated in a written report. 

Mr. E. V. Evans, Chairman of the Gas Advisory Committee to the 
Ministry of Fuel and Power, made a report to the Board. 

It was agreed that a Committee consisting of purchasers of coke 
oven gas should be set up to whom matters affecting their special 
interests could be referred. 

The next meeting of the Board will take place on Aug. 10. 


A Dividend of 6°% was declared at the annual meeting of the Duns 
Gaslight Company last week. At a subsequent meeting it was 
decided to form the concern into a limited liability company. 

‘Certificates of Honour’ have been awarded to both the Stratford 
Place and Luton Savings Groups of the Davis Gas Stove Company 
Ltd. (Radiation Ltd.), in recognition by the Government of “‘Special 
Achievement”’ during the Wings for Victory Campaign. 

We have been advised by the Concrete Proofing Company, Ltd, 
that their address is now 100, Victoria Street, London, S.W.|. 
Telephone: Victoria 7877 and 6275. Telegraphic address: Prufcrete, 
Phone, London. : 

Another Useful Feather in “‘Wings for Victory’? was contributed 
by the workpeople of John Wright & Co., Ltd. (Radiation Ltd.), in 
their recent Savings Group effort, the target for which was £5,000 to 
purchase a Spitfire. A total of £7,300 was reached, enabling not onl 
the Spitfire but all its equipment to be purchased together. This wa 
entirely the result of the employees’ efforts, and apart from tk 
Company’s contributions. The firm’s broadcasting equipment wa 
put at the disposal of one of the workpeople each day to urge the other 
on to greater efforts, and a disabled R.A.F. Flying Officer came 
specially to give an ericouraging lunch-time talk. 

In the House of Commons Sir Arnold Gridley asked the Minister 
of Fuel and Power what steps he had taken to bring to the notice of 
industrial users the possibilities of economizing fuel by means of th 
application of thermostatic control, and if he was satisfied that suff- 
cient thermostatic control units were being manufactured. Major 
Lloyd George replied that his Ministry last February issued a bulletin 
setting forth the merits of thermostatic control in appropriate circun: 
stances, and its value was being stressed in publicity addressed to 
industrial consumers. Although he would not like to say he was 
satisfied that the production of thermostats was adequate, he hai 
made: arrangements for a substantial increase in output. 

The Minister of War Transport proposes to amend Regulation 
(3) of the Motor Vehicles (Construction and Use) Regulations, 1I, 
which provides that a motor vehicle may not be left unattended unles 
the engine is stopped, as as to permit a motor vehicle propelled by 
producer gas to be left unattended without the engine having been 
stopped. The Minister wishes to impress on operators the necessily 
of ensuring that the hand brakes of these vehicles are maintained in! 
fully effective state. Users wishing to take advantage of the conc 
sion must make provision (e.g., by the use of a locking device on the 
steering-wheel or on a road wheel) to enable them to comply with the 
Ministry of Home Security Order as to immobilization in those area 
where it still applies. 


The fact that goods made of raw materials in short supply 
owing to war conditions are advertised in the “ Journal ” 
should not be taken as an indication that they are neces- 
sarily available for export. 
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GAS JOURNAL 


THE DESIGN OF DISTRIBUTION SYSTEMS TO 
SUPPLY POST-WAR DEVELOPMENT 


| Institution of Gas Engineers, July 9. | 


Although there was much new building after the 1914-18 war, 
and indeed during the 20 years from 1919 to 1939, this was 
generally carried out by private enterprise in relatively small 
estates of a few hundred houses each. A distributing engineer, 
endeavouring to plan mains to meet the future development 
of his district, would know that new estates were being built in 
various parts of his area, but had no reliable information as to 
where or to what extent further development would occur. It 
was impossible to calculate what quantities of gas would be 
required in the various parts of his district within, say, 10 or 20 
years, and from that to decide upon the correct size of trunk 
main; he was therefore forced to meet the development by 
extensions from existing mains and, at a later stage, provide 
additional feeder mains and governors to supply those parts of 
the district which had outgrown the capacity of the existing 
trunk mains. 

After this war there will be new building on a larger scale 
than in the period from 1919 to 1939, because the damage 
resulting from air raids must be made good, slum clearance 
schemes already in hand in 1939 must be completed and many 
new re-housing schemes carried out. The creation of a Ministry 
of Town and Country Planning, and the work of the numerous 
committees considering post-war housing problems, give rise to 
hopes that comprehensive schemes for post-war building may 
be produced and decisions as to the form of future development, 
e.g., by the building of satellite towns, extension of selected small 
towns, or other means, may be made at an early date. Should 
these hopes materialize, the distributing engineer may have the 
opportunity of designing a distribution system to meet the 
probable development in his Undertaking’s area for, say, 20 
years ahead, and the object of this Paper is to examine the costs 
of alternative methods of distribution with a view to providing 
data for discussion as to the form which the distribution system 
of the near future should take. 


THE DISTRIBUTION SYSTEM 


Should future housing development take the form of new 
satellite towns, or should a “ gas grid ’’ be provided to link up 
existing Undertakings, it may well be that bulk supplies over 
distances up to, say, 50 miles would be provided to supply the 
new towns, rather than that new gas manufacturing stations 
should be provided in or adjacent to them; in such cases it 
would probably be desirable to provide a holder station in or 
near the town from which the feeder mains and local distribution 
system would be supplied. 

It is proposed, therefore, to treat the distribution system in 
four sections : . 


(1) Transmission main (for supply in bulk). 

(2) Local storage. 

(3) Local trunk mains. 

(4) Local distribution (including services). 

In designing a distribution system the length of mains (a) is 
determined by the distance of transmission or the lay-out of 
the town or estate; the volume of gas (b) to be supplied is 
determined by the number of consumers and the demand per 
consumer ; the size of main (c) and the pressure required (d) 
are dependent on (a) and (b) but are also inter-dependent, i.e., 
the use of higher pressures enables smaller mains to be used for 
the same distance and volume of gas, and vice versa, and it is in 
a decision as to the use of “‘ low” or “ high” pressures that 
the distributing engineer has his principal choice in determining 
the type of distribution system to use. Thus 

(1) Transmission may be against a low or high terminal 

pressure. 

(2) Local storage may be at low or high pressure. 

(3) Local trunk mains may operate at low or high pressure. 

(4) Local distribution may be at low pressure or at high 

pressure (with service governors). 

While “‘ low” pressure is generally understood as referring 


to pressures up to, say, 12 in. w.g., “high” pressure may include ~ 


any pressures from 1 Ib. per sq. in. upwards. It is proposed in 
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this Paper to use the term “intermediate” pressure for pressures 
from 1 Ib. to 10 Ib. per sq. in., and “* high ” pressure for pressures 
above that range. 

Except in rural districts the choice of pressures for local trunk 
mains and local distribution will generally be between low and 
intermediate, and in the following sections of the Paper the 
influence on costs of high or low pressure on items (1) and (2) 
and of intermediate or low pressure on items (3) and (4), and 
various combinations of these, will be examined. 


TYPICAL DISTRIBUTION SYSTEMS FOR A TOWN OF 100,000 
INHABITANTS 


The detailed comparison of costs* may best be made by 
reference to a typical case, and a large estate of 25,000 houses, 
which was developed to the east of London between 1920 and 
1934, has been taken for this purpose. The estate covers an 
area of 5 sq. miles, measuring about 2 miles from east to west 
and 23 miles from north to south, and forms a complete town 
with shopping centres, schools, etc. 

The annual consumption of this town pre-war was about 
2:75 mill. therms (550 mill. cu. ft. of 500 B.Th.U. gas), an 
average of 110 therms (22,000 cu. ft.) per consumer. 

Taking the maximum day’s consumption as z3sth of the 
annual consumption and the maximum hour’s consumption as 
roth of the maximum day, the following figures of consumption 


have been calculated : 


Therms 
Average day 7,500 
Maximum day 13,750 
Average hour 315 
Maximum hour... ied ies = 1,375 
Average hour of maximum day ... sie 575 


Existing Distribution System 


The town is supplied at low pressure by some 95 miles of 
mains of from 4 in. to 12 in. diameter, these being fed by six 
underground governors, one near the centre of the town and 
five round the periphery. These governors are supplied through 
feeder mains of from 24 in. to 12 in. diameter, working at 
pressures up to 5 lb. per sq. in. There is no local storage, but 
consideration will be given to the supply of a similar town with 
local storage equivalent to the average day’s supply, either in 
one unit or in six small units (one at each governor station). 


Proposed Distribution System 


If a similar town were to be built in the future, the distribution 
system might be planned as follows: 

High-pressure storage stations, of a total capacity of 1-5 mill. 
cu. ft., storing gas at a pressure of 50 lb. per sq. in., are 
provided at five positions round the town, and are fed with gas 
from a 6-in. ring main. Each storage station feeds two or three 
4-in. mains through a governor set to maintain a pressure of 
10 lb. per sq. in. These 4-in. mains form the principal supply 
mains to the town, and 2-in. branches from them supply the 
remaining streets. Service governors are provided for every 
supply. A pressure loss of 5 Ib. per sq. in. is allowed on the 
4-in. mains and 4 lb. per sq. in. on the 2-in. mains, leaving a 
minimum pressure of | Ib. per sq. in. available at the service 
pipe. 

The storage stations might be omitted and the governors 
supplied from local trunk mains operating at a minimum pressure 
of 103 lb. per sq. in. 

The costs per therm for local storage, local trunk mains and 
local distribution would be practically the same for a smaller 
town, say, of 5,000 houses, and in the following section the costs 
of transmission are calculated both for the above town and for 
one of one-fifth of that size, so that total costs for both the large 
and small town may be compared. 





* Throughout this Paper the costs are based on the prices of materials and rates for 
labour in 1938. 
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Cost OF TRANSMISSION OF BULK SUPPLY 


In this section the costs of transmission of the whole of the 
gas required for the town described in the previous section, over 
distances of 10, 25 and 50 miles, are calculated for the following 
four conditions : 


(a) Direct Supply to Low- Pressure Distribution System 


The main must be capable of delivery at the rate of the maxi- 
mum hour’s demand, namely, 275,000 cu. ft. per hr.* Allowing 
for a minimum pressure of 0-5 Ib. per sq. in. in the local trunk 
mains, the terminal pressure of the main must be 1 Ib. per sq. in. 


(6) Direct Supply to Intermediate Pressure Distribution System 


The main must have the same capacity as for (a), but the 
terminal pressure will be 12 Ib. per sq. in. (minimum of 10-5 Ib. 
per sq. in. on inlet of governor and 1-5 lb. per sq. in. loss in local 
trunk mains). 


(c) Supply through High-Pressure Storage to 
Intermediate Pressure Distribution System 


The main capacity need only be sufficient for the average hour 
of the maximum day, namely, 115,000 cu. ft. per hr. The 
terminal pressure will be 60 Ib. per sq. in., allowing for storage 
at 50 Ib. per sq. in. and 10 Ib. per sq. in. margin for loss in the 
ring main, connexions to holders, etc. 


(d) Supply through Low-Pressure Storage to 
Low-Pressure Distribution System 


The capacity of the main will be as for (c), but the terminal 
pressure need only be 1 Ib. per sq. in., allowing for the losses in 
the local trunk mains and the pressure thrown by the holders. 

The most economical size of main and pumping pressure for 
each of the foregoing cases is shown in the top part of Table 1, 
together with the costs per therm. The lower half of Table 1 
gives similar information for the transmission of one-fifth of 
the quantities referred to above. These figures would apply to 
the supply of a town of about 5,000 houses. 


Terminal Pressures 


The effect of the higher terminal pressures upon the pressure 
loss in the main is of interest. Comparing cases (a) and (5) at 





* The absolute peak load, over a period of 5 or 10 min., may be about 20 per cent 
above the rate of the maximum hour, but as the maximum hour’s demand quoted is 
only an approximate figure, this short time peak has been ignored in the calculations. 
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10 miles, it will be noted that the pressure loss on an 18-in. main 
for a terminal pressure of 12 Ib. per sq. in. is only 2-5 Ib. per sq, 
in., compared with 3-9 Ib. per sq. in. when the terminal pressure 
is 1 lb. per sq. in. Similarly, for cases (c) and (d) at 10 miles 
with a 10-in. main and a terminal pressure of 60 Ib. per sq. in, 
the loss is only 3 lb. per sq. in., compared with 5-4 lb. per sq. in, 
on a 12-in. main for a terminal pressure of 1 Ib. per sq. in. Fo, 
a distance of 50 miles, case (a) shows a pressure loss of 56 Ib. per 
sq. in. as against 49 lb. per sq. in. for case (5), the size of main 
being 12 in. in both cases, and case (c) shows a loss of 38 !b. per 
sq. in. on an 8-in. main, compared with 36 lb. per sq. in. ona 
10-in. main for case (d). Similar comparisons may be made of 
cases (e) and (f) and cases (g) and (h). A further note on this 
subject is given in Appendix 1. 


Pumping Costs 


The capital cost of pumping plant varies, of course, according 
to the type of compressor and prime mover, and the costs of 
building and connexions also vary according to the local circum. 
stances of each case. The costs used in the calculations can, 
therefore, only be considered as approximate average costs, but 
it is believed that they are reasonably correct for normal con. 
ditions and are at least comparable as between one size of plant 
and another. The running costs of pumping are based on id. 
per horse-power hour, and here again the actual cost would 
depend on the type of prime mover and local circumstances 
with regard to cost of fuel, attendance, etc. 

In the case of direct supply it has been assumed that the plant 
would run continuously, 8,760 hr. per annum, but as it would 
only*be working at low load for much of this time the costs have 
been calculated on full load running for 7,000 hr. per annum. 
For supply through holders a yearly total of 5,000 hr. at full 
load has been assumed. The minimum pumping time would be 

annual consumption _ 550,000,000 _ 4 793 4, 
rate of pumping 115,000 ‘ ? 
The margin allows, however, for the inevitable additional! run- 
ning due to failure to regulate the pumping exactly in accordance 
with requirements. 

In both cases, of course, costs can only be kept down to the 
calculated figures by careful control, and it must be admitted that 
there isa general tendency for pumping plant to run unnecessarily 
in order to “‘ make sure there is plenty of pressure” ; but with 
equal degrees of care the ratio of the actual costs for pumping 
direct and through holders should be reasonably close to the 
ratio of these costs as calculated above. 


TABLE 1.—Comparative Costs of Transmission 


Distance from Source of Supply 10 miles 
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Pressure 
| lb. per 
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Annual Charge, 
pence per therm 
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An examination of the costs per therm in cols. 8, 13 and 18 of 
Table 1 shows that while, of course, the cost increases with 
length of main the difference between costs for direct supply at 
terminal pressures of 1 Ib. per sq. in. and 12 Ib. per sq. in. be- 
comes less as the distance increases, and at 50 miles the difference 
js only 0-05 pence per therm for 275,000 cu. ft. per hr. and 0-08 
pence per therm for 55,000 cu. ft. per hr. The same applies in 
the case of transmission to high-pressure and low-pressure 
holders, and again at 50 miles the difference in cost is only 
0.05 pence per therm for 115,000 cu. ft. per hr., and 0-10 pence 
per therm for 23,000 cu. ft. per hr. 

The difference between cost of direct supply and supply 
through holders increases with distance. At 10 miles there is 
little difference between the cost of direct supply to a low- 
pressure system and supply through high-pressure storage, but 
at 50 miles the cost for case (c) is only half that for case (a), and 
the cost for case (g) only two-thirds of that for case (e). 

At all distances direct supply to an intermediate-pressure 
system is the most expensive and supply to low-pressure holders 
is the least expensive. 


Effects of Increases in Load 


The transmission costs quoted above refer to the present load 
in the town, and it is interesting to examine the effects of a large 
increase in the volume to be transmitted. 

As an illustration, Table 2 has been compiled. This shows 
the initial pressures required and cost per therm pumped due to 
an increase of 100 per cent in the volume of gas transmitted— 
assuming the use of the mains already laid to supply the present 
demand. It has also been assumed that the load factor remains 
unchanged. Actually if the size of the town remains the same 
the increase in output could only take place by (i) increased use 
of gas for space heating and water heating, (ii) additional 
industrial supplies. In both cases the daily load factor would be 
improved, although (i) would probably make the seasonal load 
factor worse. ; 

It will be seen from Table 2 that doubling the load has very 
little effect on the cost per therm of pumping when the gas is 
supplied to high-pressure storage. For supply through low- 
pressure storage the increase is only about ;'5d. per therm, 
while for direct supply, either to low-pressure or intermediate 
pressure systems, the increase in cost is under 4d. for a distance 
of 10 miles and under 4d. for 50 miles. 

The reason for the very small increase in the cost when 
transmitting to high-pressure holders is the high-pressure range 
which, as explained in Appendix 1, results from the terminal 
pressure of 60 Ib. per sq. in. It will be noted that at 10 miles 
the initial pressure is only increased by 8 lb. per sq. in. when 
the volume is doubled, while at 50 miles the increase is from 
98 lb. per sq. in. to 162 lb. per sq. in—only about 65 per cent. 
In addition, the horse-power required per 1,000 cu ft. only 
increases from 4-3 to 5-3 for this 65 lb. per sq. in. increase in 
initial pressure. 

Owing to the reduced charge per therm for the main the total 
cost of transmission is reduced in all cases, except direct supply 
to a low-pressure system at 10 miles; the maximum reduction 
amounts to about }d. per therm for supply through high- or 
low-pressure storage at a distance of 50 miles. 
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LocaAL STORAGE STATIONS AND LOCAL TRUNK MAINS 
It is advantageous to provide for local storage of a capacity 
equal to the average day’s consumption, i.e., 1-5 mill. cu. ft., 
for the following reasons : 

(1) Storage at the point of usage enables the load on the trunk 

main supplying the town to be kept constant throughout 
the 24 hr. The maximum rate of pumping need not 
exceed that required for the average hour of the maximum 
day—in the case under consideration 115,000 cu. ft. per 
hr. instead of the peak-hour load of 275,000 cu. ft. per hr. 
During the summer and other periods of light load, the 
pumping plant may be operated at full load when in use 
and shut down when the storage is full. 
The storage provides for continuous supply to the town 
should the trunk main or pumping plant have to be shut 
down for repairs or overhaul, up to a limit of 12 hr. in 
winter, or, say, 36 hr.in summer. A duplicate trunk main 
is therefore unnecessary and spare pumping plant may be 
reduced to a minimum. 

(3) Should a grid system of gas supply be developed, it would 
be necessary to provide considerable storage, and it is very 
much better that this should be spread over the country 
rather than concentrated at the large manufacturing 
stations. 


High- and Low-Pressure Storage 


The capital costs of high- and low-pressure gasholders for 
various capacities are shown in Table 3, which also gives the 
annual charges. 


TABLE 3.—Capital Costs and Annual Charges for Gasholders of 
Various Capacities 


Capital Costs, £ Annual Charges, £ 
Capacity, 


thous. cu. ft. Low-Pressure High-Pressure Low-Pressure | High-Pressure 
ieee 3 | 


40,000 
21,500 
12,000 

6,500 








90,000 
30,000 
15,000 

9,000 





The capital costs for high-pressure storage are based on the 
use of units of a capacity of 150,000 cu. ft. between full storage 
pressure of 50 lb. per sq. in. and a minimum pressure of 10 Ib. 
per sq.in. A cylindrical unit of this capacity would be approxi- 
mately 25 ft. in diameter by 125 ft. in length, and the cost would 
be about £9,000, including erection and foundations, etc. The 
capital costs for low-pressure holders are in each case for one 
holder of the capacity shown. 

The annual charges are calculated at 7-5 per cent for low- 
pressure holders and 6-5 per cent for high-pressure holders, of 
which 5-5 per cent in both cases is for interest and depreciation 
(corresponding to a life of 50 years). The balance covers 
painting and other maintenance costs, and the lower charge in 
the case of high-pressure holders is thought to be justified by 
the following considerations : 

(a) The life of the paint on a high-pressure holder should be 

longer than on a low-pressure holder, because it is not 
subject to frequent immersion in tank water. 


TABLE 2.—Effect on Cost of Transmission of Increase of 100 per cent in Load 
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(b) There are no moving parts in the high-pressure holder and 
therefore no lubrication is required, and repairs should be 
negligible. 

(c) There is no danger of freezing in high-pressure holders 
and therefore no provision of anti-freezing equipment, 
boilers, etc. is necessary nor any stoking of boilers. 


This is particularly advantageous in the case of outlying 
holder stations. 
















The proposed lay-out of the mains for the town is based on 
the provision of high-pressure storage built at five holder stations 
on the outskirts, each holder station containing two 150,000-cu. ft. 
holders, a total of 10 units. Consideration is also given, however, 
to the provision of low-pressure storage (a) in one large holder 
of a capacity of 1,500,000 cu. ft., and (6) in six holders, each of a 
capacity of 250,000 cu. ft., situated at the sites of the governors 
on the low-pressure system. 

The capital costs and annual charges* for the three cases 
would be: 
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Five high-pressure storage 
Stations, each with two 




























150,000-cu. ft. holders 90,000 5,850 0-51 
One 1,500,000-cu. ft. low- . 

pressure holder 40,000 3,000 0-26 
Six 250,000-cu. ft. low- 

pressure holders 72,000 5,400 0-47 









Although the high-pressure storage is more expensive than 
the low-pressure storage, it is considered that the extra cost is 
compensated for by the advantages of storage at pressure, 
enabling intermediate pressures to be obtained direct from the 
holder, by the use of small units which could easily be added to 
if required, by the absence of moving parts, freezing, etc., which 
renders occasional inspection the only attendance required, 
and by the ease with which these holders can be concealed by 
planting trees round the storage site. The last feature should 
greatly facilitate the obtaining of suitable sites, particularly if 
arrangements were made in the early stages of development 
before houses were erected—probably the only consent neces- 
sary when applying for the site to be scheduled would be that 
of the authority planning the estate. 

Another advantage of high-pressure storage is the ease with 
which the stock of gas may be recorded and transmitted to some 
central control point by means of pressure-measuring instru- 
ments. The volume of gas in a high-pressure holder depends 
upon the pressure at which it is stored and any type of distant 
recording pressure gauge will therefore serve as a volume- 
recording instrument. By providing each holder with a pressure 
recorder connected to the pumping station, it would be possible 
to have at all times a record of the stock of gas at each holder. 
An additional recorder on the inlet main to the holders would 
allow the pumping pressure to be adjusted to suit the require- 
ments and enable unnecessary running of the pumps or excessive 
pressure to be avoided. 




































Local Trunk Mains 


The term “‘ local trunk mains ”’ is used to describe those mains 
which connect the end of the transmission main to the local 
storage stations or distributing centres (governors). As the 
size and arrangement of these mains depends upon whether or 





tribution system, it is convenient to deal with them in this 
section. 


Low-Pressure System 






(a) As has been stated in a previous section, the town is actually 
supplied through trunk mains of diameters from 24 in. to 12 in., 
operated at pressures up to 5 lb. per sq. in. These mains, 
however, also supply parts of the surrounding district, and, for 















* In the costs given in later sections of the Paper it has been assumed that the charge 
for storage is allocated to the cost of supplying the town, but actually the local 
storage can partly replace storage at the manufacturing stations and might therefore 
be allocated, at least in part, to cost of manufacture. This question is, however, 
outside the scope of this Paper. 
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the supply of the estate only, the following local trunk maings* 
would be adequate : 


5,900 yd. of 18 in. main at £3 10s. per yd. £20,650 
7,050 yd. of 14-in. main at £2 10s. per yd. 17,625 
Total £38,275 





(b) If one 1,500,000-cu. ft. holder were provided at the end of 
the transmission main, the local trunk mains would require to 
be of ample size to avoid large pressure losses, and it is con- 
sidered that these should be of the same size as in (a). 

(c) If six low-pressure storage stations, each of 250,000-cu. ft, 
capacity, were provided at the distributing centres, the local 
trunk mains supplying these would only have to deal with the 
average hourly demand, and the size could be reduced to 12 in, 
The length required would be as in (a) above, namely, 12,950 yd. 
and the cost, at £1 16s. per yd., would be £23,310. 


Intermediate-Pressure System 


(d) The high terminal pressure required for supply to high- 
pressure storage makes it economical to use a small diameter 
main. for the inlet to these storage stations, the pressure losses 
in this main being relatively unimportant compared with the 
high initial pressure on the transmission main. The capacity 
of the main must not, however, be so small as to limit unduly 
the rate of filling of the storage farthest from the point of supply. 
The capacity should be such that when the holder nearest to the 
transmission main and the one farthest from it were both equally 
low in stock, the latter would start filling as soon as the former 
was, say, 5 lb. per sq. in. higher in pressure, i.e., the main should 
have sufficient capacity to fill the farther holders relatively 
quickly with a difference of pressure of only 5 lb. per sq. in. 
between the nearest and farthest points of the main. Otherwise 
the nearest holder would tend to keep full, whilst the farthest 
continued to lose stock. In the present case a 6-in. ring main 
would be suitable. Each holder station would be connected to 
the ring main through a non-return valve so that the holder with 
the lowest stock and therefore the lowest pressure would com- 
mence filling first. The length of main required would be 
12,500 yd., and the cost, at £1 per yd., would be £12,500. 

(e) For direct supply, i.e., without storage, a similar ring main 
would be required, but as the peak load would have to be supplied 
through the main and the pressure drop available is only 14 lb. 
per sq. in., a 14-in. main would be required. The length would 
be 12,500 yd., and the cost, at £2 10s. per yd., would be £31,250. 


TABLE 4.—Summary of Costs 


Capital Cost, £ Annual Charge, 


pence per therm 














System Local Local | 
Trunk Holder | Total Trunk | Holder = Total 
Mains Mains 
1 tes Ye 5 6 7 
Low-pressure, direct 
supply 38,275 — 38,275 0:27 — 0:27 
Low-pressure with 
1,500,000-cu. ft. | 
holder He: 38,275 | 40,000 | 78,275 0:27 0:26 0-53 





Low-pressure with six 
250,000-cu. ft. 
holders ... 





72,000 | 95,310 








Intermediate-pressure 
through five high- 
pressure storage 
Stations, each of 
300,000-cu. ft. 
capacity ... 90,000 | 102,500 

Intermediate-pressure 
direct supply 


0-60 





31,250 0-22 0-22 


Although the total charge for low-pressure storage in six units 
is 0-1d. per therm greater than for storage in one large unit, the 


six holders would have the great advantage that any one unit. 


could be put out of action for painting or other maintenance 
without serious interference with the supply. In the case of the 
single large holder, any such work could only be carried out 





* The economical size of the local trunk mains will vary with the distance of trans- 
mission, i.e., as the distance of transmission increases and the pressure loss on the 
main increases a greater loss of pressure may be allowed on the local trunk mains. 
For simplicity in these calculations a mean size for these mains has been taken for 
all distances of transmission. 

tT on annual charge of 8 per cent for mains, 7} per cent for low-pressure 
holders, and 6} per cent for high-pressure holders. 
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LocAL DISTRIBUTION 
Mains 


The design of a local distribution system on a new estate or a 
new town depends so much on the lay-out of the streets that it is 
difficult to make any exact comparison between the size of mains 
required for supply at low pressure and intermediate pressure, 
respectively. The size of main depends on the length, allowable 
pressure loss, and the number of houses and maximum demand 
per house. The latter, of course, depends upon the number 
and types of appliances, but the maximum demand for any one 
house and for a group of houses is also greatly dependent upon 
the “‘ diversity factor” in the use of appliances. f 

In order to obtain some comparative data the maximum 
length of main allowable has been worked out on the assumption 
that a pressure loss of 4 lb. per sq. in. (from 5 Ib. per sq. in. to 
| Ib. per sq. in.) may be allowed in any one street main in an 
intermediate system, and a pressure loss of 1 in. w.g. ina low- 
pressure system. The method of calculation is shown in 
Appendix 2. It is assumed that there are houses at regular 
intervals on both sides of the street, and the maximum length 
has been worked out for the following cases : 





TABLE 5.—Maximum Lengths of Street Mains 


—— 


Frontage of house in ft.(=/) it al 


Maximum demand per house, | 
cu. ft. per hr. (= q) ... ; 


a/f 





It should be noted that it makes no difference whether the 
houses have a frontage of 25 ft. and a maximum demand of 
25 cu. ft. per hr., or a frontage of 100 ft. and a maximum demand 
of 100 cu. ft. per hr., the maximum length depends only on the 
ratio q/f. 

Se sda lengths of main for sizes 4 in., 6 in. and 8 in. at 
low pressure, and 14 in., 2 in. and 3 in. at intermediate pressure, 
are shown graphically in Figure 1. This indicates that for the 
conditions stated above a 14-in. main at intermediate pressure 
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g/f=MAX CONSUMPTION CU FT. PER HR PER FT. OF FRONTAGE 





200 400 600 800 
MAXIMUM LENGTH OF MAINS IN YARDS 


FiguRE 1.—Maximum Length of Mains at Low and Inter- 
mediate Pressures. 


is equivalent to a 4-in. main at low pressure, and 2-in. and 3-in. 
intermediate-pressure mains are equivalent to 6-in. and 8-in. 
low-pressure mains. Figure 1 also shows that a 2-in. main may 
be used at intermediate pressure for a length of 750 yd., even at 
a value of g/f=2. The actual value of q/f for the town, taken 
as a whole, is less than 0-5, and the lay-out shown, providing 
2-in. mains in all side streets, therefore allows of a considerable 
increase in demand.* 

For the distribution systems for a town of 100,000 inhabitants 
4-in. mains have been provided for the principal mains which 
supply the 2-in. street mains. Owing to the irregular intervals 
between branch mains it is not possible to apply a general 
formula to give the maximum length of 4-in. main allowable, 
but the pressure loss on these mains may be estimated approxi- 





° Although a single 2-in. main would be large enough to supply both sides of the 
street, duplicate mains have been allowed for in the wider_streets in order to avoid 
ery long services. 
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mately as follows: There are two or three 4-in. mains 
radiating from each storage station, and each main is less 
than one mile in length. Allowing for ten mains in all, 
it may be assumed that the maximum hourly load of 
275,000 cu. ft. is equally divided between these mains, giving a 
maximum demand of 27,500 cu.ft. per main. It may be 
calculated that if this volume of gas were to pass through the 
whole length of one mile of 4-in. main the initial pressure, 
allowing for a 5 lb. per sq. in. terminal pressure, would be 
11-4 lb. per sq. in. As the gas is distributed en route to the branch 
mains the pressure of 10 Ib. per sq. in. given by the governor at 
the storage station is ample. 

For similar conditions a 3-in. main would require an initial 
pressure of 25 lb. per sq. in., and even allowing for the lower 
loss due to distribution en route, and the fact that the average 
length is less than one mile, this would be hardly adequate. 

In an intermediate-pressure system, valves are required on 
each branch main and at intervals along the principal supply 
mains, to allow of shutting-off the supply for alterations to the 
main or service connexions. The cost of these is included in 
the estimated costs of mains shown in Table 6. 


Services 


The size of service pipe is limited rather by strength than by 
carrying capacity, and it would probably be inadvisable to 
reduce the size below 1 in. even for intermediate-pressure supply. 
But a 1-in. service pipe, 100 ft. in length, which would have a 
capacity of 100 ft. per hr. at a pressure loss of 0-2 in. w.g., could 
be used for 1,000 cu. ft. per hr. or more at intermediate pressure ; 
there would, therefore, be no need to lay services larger than 
1 in. even for “‘ all-gas ’ houses or gas of low calorific value, and 
1-in services would also be sufficient for many industrial supplies. 

In an intermediate-pressure system a service cock or valve 
should be provided on each service close to its connexion to the 
main, so that the service may be shut off for alterations to the 
governor or meter connexions, etc. 


Service Governors 


Service governors are essential on an intermediate pressure 
system, but the cost should be no greater than for low-pressure 
service governors, say, 30s. each. It would probably be found 
that the governor for use at an intermediate pressure would be 
smaller and more robust than the low-pressure service governor, 
because a much higher pressure loss across the valve 
would be permissible, while the limitation of inlet pressure 
to a maximum of 10 lb. per sq. in. would make it un- 
necessary to provide for so powerful a “‘ shut-off” as is 
required on a high-pressure governor. 

A good case could be made for fitting governors to all low- 
pressure supplies as part of that better service to consumers 
which it is hoped to provide in the future. While the reasons 
are well known it may be useful to state them again 

(a) It is impossible to avoid variations in pressure if the 
capacity of the mains is to be used economically, 
and even a relatively small variation of pressure is 
detrimental to the operation of appliances: 

(b) Where regular systems of maintenance are in opera- 
tion, the adjustment of appliances is usually made in 
the summer months, and at times of day when the 
demand is light. The adjustment is therefore fre- 
quently made to a pressure above that available when 
the appliances are most often required. 

These difficulties can only be surmounted by the use of 
governors either on the service or appliances, and a service 
governor has the advantage of providing a uniform pressure for 
metering the gas. Although in badly carcassed houses the 
pressure losses in the internal piping may partially: nullify the 
effect of the service governor, this difficulty should not arise in 
the case of new houses where an adequate carcass can be in- 
stalled when the house is built. ; 

It is considered, therefore, that at least part of the cost o 
governors on an intermediate-pressure system should be con- 
sidered as the cost of improved service to the consumer, rather 
than an expense due to the system of distribution. 

The cost of maintenance of service governors is estimated at 
3s. per year, based on 2s. per year for an annual inspection, and 
12s. once in ten years for exchanging the governors for over- 
haul. The annual charge is calculated at 15 per cent, being 
10 per cent for maintenance and 5 per cent for interest and 
depreciation. 


(To be continued) 
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For every size of works and 


every class of coal... 
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PLANTS 


GLOVER-WEST VERTICALS 


WESTVERTICAL CHAMBERS 


COLUMBIA HOUSE, ALDWYCH, W.C.2 


440 carbonizing plants have been built or are under 
construction by West’s in 24 countries. Working results 
from a wide variety of gas coals have established the 


high efficiency and adaptability of the West systems. 
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MMEDIATELY before the war the main problem that faced the 
managements of gas undertakings was not that of making gas, but 
of its disposal. Fortunately, the Industry has tackled this matter 
thoroughly and by working in close co-operation with gas appliance 
manufacturers great strides have been made over the last decade in 
the design of gas burning equipment. Appreciating that the domestic 
field had limited possibilities, industry was surveyed and found to 
hold a great future for the development of gas sales. Because of this 
many undertakings turned their attention to the industrial applications 
of gas and consequently reaped the benefit of increased consumption, 
often being able to use manufacturing plant that would otherwise 
have been standing idle. This kept overhead charges down and made 
cheap gas for special purposes a ‘possibility, thus leading to still 
further sales. : ; , 

An industrial concern desiring to use gas can either install a new 
appliance, or, if using apparatus fired by other means, convert, if 
practicable, to gas firing. As a rule, a higher efficiency is obtainable 
by installing a specially designed appliance, but as most firms are 
unwilling to scrap anything that is in good condition, sometimes a 
conversion is the only method of introducing gas to the factory. 
On no account, however, should a conversion be carried out unless 
there is a good chance of success, otherwise a lot of harm can be 
done regarding the further application of gas for other purposes. 
A good method, and one that gains confidence, is to offer to convert 
the appliance and run it over a pre-determined trial period. Should 
the change-over be a success, it is understood that the consumer pays 
for the alteration, but if a failure, the appliance would be restored to 
its former condition at no cost. By applying suitable technical 
knowledge and experience, this latter state is very unlikely to arise, 
and consequently another satisfied consumer is gained. 

In wartime a particular advantage of a converted appliance is that 
with little alteration it is possible to run on alternative fuels, thereby 
ensuring continuity of output under exceptional conditions. 

Modern industry employs a variety of fuels for an infinite number of 
processes and gas is capable of providing heat in most cases, the main 
factors being the correct method of application and price. Research 
and experience are rapidly solving the first problem, and after the war 
no doubt they will also be employed to reduce the price, which is 
invariably the deciding point. : 

Here are a few brief examples of conversions: 


Coal 
Clog Iron Annealing Furnace. 

This furnace originally consisted of a furnace chamber 4 ft. 6 in. 
by 2 ft. 6 in. by 18 in., with a fire box at the back. The flues and 
products of combustion passed through ports in the back end wall 
of the chamber, along the chamber arch, over the clog irons, eventually 
leaving through ports in the front of the hearth which connected to 
flues running the full length under the hearth. These flues terminated 
in a main flue and connected to a stack, the draught being controlled 
by a counterbalanced plate damper. 

The method of conversion was quite simple. Four British Furnace 
tunnel type burners were built into the back wall of the heating 
chamber, the original flame ports being bricked up. The four burners 
were supplied by a common air-gas pipe which fitted conveniently 
into the previous fire box. The air-gas mixture was provided by an 
inspirator supplied with gas at 34 in. and air at | Ib. from an electrically 
driven single stage silent fan. The whole of the furnace brickwork 
was pointed with fireclay and the top insulated with bricks on edge 
giving a 44 in. covering. The damper was set to give a slight pressure 
in the combustion chamber and the air-gas mixture so adjusted that 
scaling of the clog irons did not occur. This meant a slightly reducing 
atmosphere. It is important that the minimum excess gas is employed, 
or otherwise substantial heat loss due to unburnt gas passing up the 
stack will result. 

This installation proved very satisfactory in a number of ways. 
First, when operating on coal it was necessary to light up the furnace 
some 24 hours before work could be started. This meant waste of 
fuel and labour and at the same time a large quantity of smoke escaped 
into the shop, causing unhealthy conditions for the workmen. On 
gas, the heating up time was reduced to 14 hours and regarding 
running costs, it is sufficient to say that, although the firm concerned 
owned their own colliery, this method of heating is much preferred. 
The products, too, were more uniform, free from scale, and perfectly 
clean to handle. 2 

The whole arrangement was so satisfactory that a reheating furnace 
and tack blueing furnace were subsequently converted, although in 
each case the furnace was some 40 years old. These conversions 
made the firm gas-minded and subsequently one of the furnaces was 
rebuilt, utilizing the existing conversion gas burner equipment. This, 
of course, increased the efficiency considerably. 


Oil 
Bolt Heading Furnace. 
This process requires one end of round section steel bars from 
3 in. to 6 in. long to be heated to 1150°C. prior to forging the bolt 


* From a Paper to the Manchester and District Junior Gas Association, June 5. 
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INDUSTRIAL GAS CONVERSIONS* 
By EDMUND BATES, Manchester Gas Department 


head in dies on a special machine. This furnace originally consisted 
of a combustion chamber 18 in. wide by 12 in. long by 10 in. deep, 
heated to 1350°C., the two firebrick side walls, bottom and top, 
being 44 in. thick. The ends comprised two firebrick blocks, each 
provided with 16% in. diameter holes, making a total for both ends 
of the furnace of 64 holes capable of heating bolts up to ? in diameter. 
The whole of the brickwork is built in an angle iron framework and 
supported on a stand at a convenient working height. Heat was 
originally provided by an oil burner firing into the combustion chamber 
through a hole in the roof tile. This burner was removed and replaced 
by a British Furnaces air blast burner and inspirator, a fan and motor 
being installed to provide the required air blast (1 lb. per sq.in.) for 
combustion and also for a screen of air at each end of the furnace. 
This air screen is essential if comfortable working conditions are to be 
attained. 

Insulation was included in the conversion scheme and 2 in. brick 
encased in a sheet metal case was provided on the sides and top with 
consequent improved performance. 

This furnace was erected alongside an existing oil-fired installation 
and a test was carried out as follows : 

The oil furnace was operated in a normal manner, the oil being 
measured, and the bolts heated and stamped over the period of an 
hour. The gas furnace was adjusted to give exactly the same through- 
out, and it was found that 5 gallons of oil were equivalent to 1,100 
cu.ft. of gas at 450 B.Th.U. In other words, approximately 5 therms of 
gas were equivalent to 8 therms of oil, showing a saving of 37% in 
heat input. From these figures it will be possible for calculations to 
be made with varying gas and oil rates to suit local conditions obtaining 
on other districts. 

This furnace proved a success and two similar conversions of nut 
heating furnaces have been successfully carried out. 

Among other conversions from oil to gas are bread baking ovens 
and a high pressure steam boiler. 


Electricity 
Print Glazing Machine. 


The machine, in its original form, consisted essentially of an electri- 
cally driven stainless steel drum heated internally by electrical elements. 
A canvas belt conveyor runs under and comes into contact with the 
lower portion of the drum, and as wet photo prints are fed on to the 
conveyor, they are automatically picked up by the drum and travel 
round on the periphery. When the speed and temperature are correctly 
synchronized, the prints automatically drop off into a tray on travelling 
Ss of a revolution, this process imparting a glaze to the 

ace. 

The drum is supported at each end on spokes which radiate from a 
hollow shaft. Electric wires passed through the shaft and fed the 
heating elements with the necessary current. 

The electrical equipment was removed and a } in. gas pipe fed 
through one end of the shaft, the other end being used to introduce 
a thermostat into the heated drum. By means of a suitable arrange- 
ment of piping, 12 industrial jets in two rows were applied and pro- 
duced heat at a point some 3 in. away from the drum and a third of 
the way up. Baffle plates were fitted over the spokes at each end, 
leaving a space of 2 in. at the circumference, thus allowing ample 
ventilation and at the same time making lighting up easy by means 
of a gas torch. 

This conversion has proved very successful and here again a further 
machine has since been adapted to gas firing. 


Steam 
Beer Bottle Washer. 


This washer consisted of a half cylindrical vessel, in which a rotating 
frame dipped beer bottles into a steam-heated water bath, the steam 
being blown into the water through a 4 in. iron pipe. In this way 
the labels on dirty bottles were readily removed and the bottles 
partially cleansed prior to proceeding to the final brushing and spraying 
processes. 

After many years’ service the boiler failed, and as bottles cannot be 
handled or cleansed comfortably in cold water the question of some 
means of heating was considered. The cost of purchasing and install- 
ing a gas-fired steam boiler would have been in the region of £175, and 
this was considered rather high by the consumer. Furthermore, a 
solid fuel fired boiler was not desirable on account of dirt and storage 
space for fuel which was limited. 

Two independently controlled bar burners, fitted with Selas atmo- 
spheric injectors were therefore fitted under the tank and an asbestos 
lined casing was installed. A large and a small burner were fitted, 
these being used singly or together according to the immediate heat 
requirements. The products of combustion were collected in a flue 
box and discharged through a flue into the room, which was very 
well ventilated, at a height of 12 ft. above the ground. To facilitate 
lighting up, a lighting torch was provided. 

This installation, which cost only £27, has proved a success in every 
way and regular cleaning once a year is all that is required to maintain 
a very satisfactory performance. 














The London Market July 19. 

All Coal Tar Products are in good demand, 
and Pitch in the London area remains about 
45s. 

The Control of Coal Tar Naphtha and Xylole 
Order, 1943 (S. R. & O. 1943, No. 768), differs 
from the 1942 Order mainly in the fact that it 
embraces the supply of these commodities in 
very small quantities. 


The Provinces July 19. 
The average prices of gas-works products 
during the week were: Pitch and Crude Tar,* 
Toluole, naked, North, 90’s, 1s. 10d., pure, 
2s. 5d. (controlled by the Control of Toluene 
No. 2 Order, July 3, 1941, which fixes the maxi- 


Gas 


The past week opened quietly, but as the good 
war news from Sicily developed markets 
became firmer and many industrials with post- 
war prospects made sharp improvements. 

There was a little more business in the Gas 
Market, and although prices on the whole 
continued very firm there were very few move- 
ments. After a long period of gradual 
improvement, Imperial Continental closed 


3 points down. On the other hand, Commercial | 


ordinary made a further small advance, 


business being recorded up to 70. 


iyielding £4 7s. 6d. %, £360 East Surrey 
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Gas Products Prices 


mum price at which this material may be sold), 


Naphtha and Xylole controlled by the Coal Tar | 


Naphtha and Xylole Order, 1943, dated May 
31 (S. R. & O., 1943, No. 768), operative from 
June 1. 
anthracene controlled by the Coal Tar Products 
Prices Order S. R. & O. 2509, dated Dec. 7, 


1942, and operative from Jan. 1, 1943. Filtered | 


heavy oil (min. gr. 1,080), 74d. to 8d. Creosote 


oil has been generally controlled as to direction | 
| and price for some time past. Current value— 


timber preservation | 
PECREVOROD | ivesad in bulk, 90/180 grade 2s. 8d., ay 


fuel grades 5d. to 5}d.; 
and other purposes 43d. to 6d. 


* In regard to pitch and crude tar prices we would 
ask readers to refer to the editorial note on p. > $96 of 
the “JournaL” for Sept. 10, 1941. 


Stocks and Shares 


In the list of debenture stocks on offer} 
several small parcels giving comparatively high | 


yields are available. Among these are the 


following : £370 Brighton 5°% at 127 yielding 
£3 18s. %, £155 Commercial 5% at 112! 
yielding £4 9s. %, £200 East Hull 54% at 125 


% at 
127 yielding £3 18s. %, and £100 Romford 
5% at 127, also yielding £3 18s. °%. 

The following price changes were recorded 
during the week: 


Carbolic acid, 60’s, naphthalene, and | 


neutral oil, 6d. to 64d.; hydrogenation oi 


Commercial _... = . «| 66—71 
| Gas Light 4 p.c. Pre f. | 91—94 | 
Ditto 3} p.c. Red. Pref. (x. d.) 93—96 | July | 
Imperial Continental . \—9 | 
South Metropolitan 5 Pp. c. Red. Deb. } 
(x. -| 103—108 | duly 1 
United Kingdom Gas ‘Corporation! 
fe omer +-/ 
Watford & St. Albans Ord. ... a HlO—115| +l 
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Tar Products in Scotland July 1; 


Throughput is well maintained. Refin 
tar controlled. Value is 44d. per gallon 
Works, naked. Creosote oil: Specificatig 
oil, 64d. to 7d.; low gravity, 74d. to 1 





D1. 242. 







5$d. per gallon; ail ex Works in bulk.  Refing 
cresylic acid is in greater supply at 3s. 6d4 
4s. 6d. per gallon ex Works, naked, accordiy 
to quality. Crude naphtha 64d. to 7d, » 
gallon. Solvent naphtha: Basic _ pricg 

















90/190 Heavy naphtha, Unrectified, 1s. 1044 
Rectified, 2s. 3d. per gallon. Pyridine: 90/4 
grade, 13s., and 90/140 grade, 15s. per gallon, 
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PROVINCIAL EXCHANGES 


Sheffield 4 p.c. Deb. (x.d.) ... 98—100 
Weston-Super-Mare 4 p.c. ~ 
— 101 


142—147 


Deb. 
"3 ee “ ae ioe 
Ditto 74 p.c. Deb. (x.d.) 





TRADE CARDS 


. 
Address your orders and enquiries for 


HUMIDINE 
The unique anti-corrosion paint 
for gasholder cuppings, etc. 
To the sole manufacturers 


ASPINALLS (PAINTS) LIMITED 
CARLETON — SKIPTON — YORKS 





TOM CARRINGTON & CO. LTD. 
Lyndon Toolworks, West Bromwich. T/N 
0517 (2 lines). 


“LYNDON” and “EGA-KUT”’ 
SCREWING TOOLS; 
TAPS; DIES; STOCKS anp DIES; 
GROUND THREAD TAPS 





CLAYTON, SON & CO. LTD. 


Moor End Works, Hunslet, Leeds. T/N 
Leeds 75226-9. T/A Gas Leeds. London 
Office: 2, Victoria Street, S.W. 1. T/N 


Abbey 1754 or Ashtead 502. 


GASHOLDERS of all types; BOILERS, 
PIPES, TANKS, &c. 





MENNO 


Simple to Fit and to Operate 


IMPROVED AUTOMATIC 


LUBRICATORS 


SAFEGUARD MACHINERY BEARINGS 


They give the Best Service Obtainable 


RELIABLE RUNNING, WITH EFFICIENCY AND ECONOMY IN MAINTENANCE 


Telegrams: “ Agreascup, London.”’ 
Telephone: Archway 786. 


Full Particulars from— 
THE MENNO COMPRESSED AIR GREASECUP CO., LTD. 
LEEDS PLACE, TOLLINGTON PARK, 


LONDON, N.4 


SPECIFY— 


IMPROVED MENNO CUPS 
FOR LUBRICATION 
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